Background: Ultrasound reveals thyroid abnormalities in 18% of children and adolescents, of which, 22% are malignant. This creates a
US ENDOCRINOLOGY
Thyroid nodules and thyroid cancers are more common in children than has been previously appreciated, and represent a significant health issue.
Older studies used palpation to identify thyroid nodules and reported a childhood prevalence of 2%. However, high-resolution ultrasound identifies thyroid abnormalities in 18% of children. 1 Ultrasound also detects thyroid nodules in [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] .5% of children with autoimmune thyroiditis (AIT). 2, 3 Once a thyroid nodule is identified, the overall risk of malignancy is higher for children (22%) than for adults (5-10%). 4 Ultrasound has been used routinely for more than a decade, and during that time the incidence of differentiated thyroid cancer (DTC) has been increasing among those of all ages, including children. The most recent data from the Surveillance, Epidemiology, and End Results (SEER) Program report an annual incidence for adolescents of approximately 25 cases/million/year. 5 These data suggest that approximately 400,000 children and adolescents in the US have a solid thyroid nodule and 100,000 have DTC. 2 For decades, treatment of children with DTC was based on adult treatment guidelines. 6 The majority of children with DTC already have lymph node involvement at the time of diagnosis (80%) and many (20%) have pulmonary metastases. Based on this metastatic profile, children were routinely treated with total thyroidectomy (TT), lymph node dissection (LND), and radioactive iodine (RAI) ablation. Although this therapy was highly successful in treating disease (disease-specific mortality was only 2%), it was associated with a high rate of complications and an increased risk for secondary malignancies. 7 These second malignancies resulted in excess overall mortality (60% overall survival at age 60 years versus 75%
overall survival for controls) and have led us to reconsider the universal prescription of RAI for children with low-risk DTC. 7 Previous treatment was also designed to completely eradicate disease.
Children with persistent disease were administered RAI on a scheduled annual basis until the diagnostic whole-body RAI scan (dxWBS) showed no RAI uptake and the serum thyroglobulin (Tg) was undetectable. However, 30-45% of children with pulmonary metastases do not become free from disease after multiple treatments, but develop stable-persistent disease. 8 For them, 10-year survival remains excellent (100%) and the majority do not progress (five-year progression-free survival [PFS] was 65-70%). Important data from Biko, et al. 9 have also shown that total body disease burden (as reflected by serum Tg levels) may continue to decline for many years after RAI therapy. 9 They followed 20 children who were diagnosed with papillary thyroid cancer (PTC) and extensive pulmonary metastases. Patients received a mean of 5.5 therapeutic courses of RAI, accumulating 24.2 GBq (654 mCi). During that time, serum Tg declined as expected. However, RAI therapy was prematurely discontinued even though the patients had a large persistent tumor burden (mean serum Tg level approximately 100 µg/L).
Despite the lack of continued treatment, the serum Tg level continued to decline and became undetectable in many.
For these reasons, a more appropriate risk-stratified treatment and rational end-point for therapy were needed for children. A similar strategy has been successfully employed for adults. 10, 11 Ideally, children with extensive lymph node involvement and pulmonary metastases would still undergo TT plus LND and RAI, but children with less extensive disease (i.e. disease confined to the gland) would receive less extensive therapy. All children would have an assessment of the individual treatment response and more appropriate end-points. Such individualized treatment would thereby limit the risk for complications and second malignancies. To address this need, The American Thyroid Association (ATA) empaneled an international, multidisciplinary task force to develop treatment guidelines for children and adolescents with thyroid nodules and cancers. This task force reviewed the available literature and developed evidence-based guidelines that have been recently published. 12 Key changes in the management of children with DTC are highlighted in Table 1 .
This risk-stratified approach generates several questions that must be addressed for each individual patient.
• Who needs TT, LND and RAI, and who can do just as well with less?
• What is a rational end-point for therapy, i.e. do we need all patients to have no evidence for disease in order to have excellent survival? • How can we tell if therapy is working and how long will it work, i.e. do we need annual RAI therapy or should we wait until all effects from prior treatments have occurred?
Materials and methods
Recognizing the need for providers to gain experience in applying these guidelines to the care of children with DTC, the Program Committee of the Pediatric Endocrine Society invited a panel of experts to review and discuss representative cases of pediatric thyroid nodules and cancers at their annual meeting in April, 2015. Eight cases were submitted. The cases are presented here, and each discussion demonstrates application of the ATA pediatric guidelines to patient care with citation of the pertinent recommendations from the ATA guideline and the strength of the evidence using a modified schema from the US Preventive ServicesTask Force ( Table 2) . 13 The ATA pediatric guidelines represent a paradigm shift in the care of children with DTC. 12 Key evaluation and management points from the pediatric guidelines include the following.
• All pediatric patients are at low risk for mortality, but are classified as low-, intermediate-, or high-risk for persistent or recurrent disease based on pre-and post-operative staging.
• Pre-operative staging is recommended to facilitate selection of appropriate surgery. The majority of children will undergo TT and central compartment lymph node dissection (CLND) but more extensive LND may be required if disease is identified beyond the central neck (level VI). Removal of only suspicious lymph nodes (berry-picking) is not recommended. Cross-sectional imaging is recommended for patients with extensive bulky neck disease that precludes adequate visualization, especially if disease is encroaching on or into the aerodigestive tract. Pre-operative chest radiograph or computerized tomography (CT) of the chest is recommended to identify pulmonary metastases.
• Post-operative staging is recommended and utilizes standard tumor, node, and metastasis (TNM) nomenclature ( • Therapy and follow up are individualized based on the extent of disease and response to prior treatments ( Table 4 ).
Case review Case one
A 13-year-old male had an enlarged, firm thyroid gland (8.4 cm), normal serum thyrotropin (TSH, 1.9 µIU/ml), and neck ultrasound that showed a heterogeneously enlarged thyroid with hyperechoic foci throughout the gland associated with multiple enlarged lymph nodes with increased peripheral vascularity. This case demonstrates several important points in the evaluation of children with goiter or thyroid nodules.
The diffusely enlarged, heterogeneous, and hypervascular thyroid with multiple enlarged lymph nodes is a common presentation for PTC in children who do not always have a discrete nodule. 14, 15 • This is a large lesion and although size alone is not a major criterion for fine-needle aspiration (FNA) in children; considering history, family history, and US features are important. [16] [17] [18] • Enlarged lymph nodes with increased peripheral vascularity are a risk factor for PTC. 14, 15 Due to a concern for possible DTC, FNA was performed but was nondiagnostic. The ATA pediatric guidelines suggest caution in evaluating large lesions (>4 cm) by FNA due to a high probability of sampling error. Furthermore, non-diagnostic FNA may be associated with a higher probability of malignancy in children. The FNA should either be repeated after three months to avoid confusion caused by cytologic changes which occur during post-FNA reparation, or the lesion should be removed.
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RECOMMENDATION 5
The evaluation and treatment of thyroid nodules in children should be the same as in adults with the exceptions that: 
SECTION B4
Insufficient or non-diagnostic cytopathology refers to a specimen with limited cellularity, absence of follicular cells or poor fixation and preservation. Repeat FNA is an option in children but should be delayed for a minimum of 3-months in order to decrease the potential for atypical cellular features that may arise during the reparative process. In adults, the risk of malignancy in indeterminate nodules ranges from ~5-15% in the AUS/FLUS category to 15-30% in the follicular neoplasm or suspicious for neoplasm group. The limited data available suggest these indeterminate FNA categories account for ~35% of pediatric FNA and that, in children, 28% of AUS/FLUS lesions and 58% of suspicious for follicular or Hürthle cell neoplasm are malignant. Due to the apparent increased probability of malignancy among these indeterminate categories in children, the task force recommends definitive surgery (lobectomy + isthmusectomy) for indeterminate FNA findings in children. Recommendation rating: B Once a diagnosis of PTC is made, pre-operative staging is recommended for all children, including either chest radiograph or non-contrast chest CT. In this case, both neck and chest CT were performed and showed no indication of pulmonary metastases.
RECOMMENDATION 10
A comprehensive neck ultrasound to interrogate all regions of the neck is required in order to optimize the pre-operative surgical plan. FNA of suspicious lateral neck lymph nodes is recommended. Anatomic imaging by MRI or CT with contrast should be considered in patients with large or fixed thyroid masses, vocal cord paralysis, or bulky metastatic lymphadenopathy in order to optimize surgical planning. As recommended by the guidelines, post-operative staging was performed. A post-operative dxWBS showed uptake in the thyroid bed and cervical lymph nodes but not lungs. The stimulated serum Tg was 228 ng/ml with a TSH level of 39.8 uIU/ml. However, the serum Tg-Ab was positive (1.8 IU/ml, reference range 0.0-0.9 IU/ml).
In adults with PTC, the magnitude of serum Tg correlates with location and histology of DTC. 26 Although this has not yet been replicated in children, the magnitude of the serum Tg in this case suggested an increased risk of pulmonary metastases. However, the presence of even low titers of Tg-Ab can interfere with the Tg assay leading to falsely low (more frequent) or falsely high serum Tg.
27,28
RECOMMENDATION 20
Based on the lack of data comparing empiric treatment and treatment informed by dosimetry, we are unable to recommend for or against either approach in most patients. Many experts provide the first activity of 131 I based on an empiric estimate and reserve dosimetry for patients with diffuse pulmonary metastases or subsequent activities of 131 I. However, dosimetry can be considered prior to the first 131 I treatment in small children and patients with limited bone marrow reserve. Due to the differences in body size and iodine clearance in children compared with adults, it is recommended that all activities of 131 I should be calculated by experts with experience in dosing children. 
RECOMMENDATION 13
Confirmation of disease in the lateral neck is recommended prior to surgery. Routine prophylactic lateral neck dissection is not recommended. However, lateral neck dissection should be performed on patients with evidence of metastases to the lateral neck.
Recommendation rating: B US ENDOCRINOLOGY
The dxWBS showed uptake in the thyroid bed and several cervical lymph nodes, and the patient was treated with 154 mCi 131 iodine ( 131 I). Posttherapy scan showed diffuse pulmonary metastases. The dxWBS is not as sensitive as the post-therapy scan. 29 Thus, a negative dxWBS is fairly common in a child with pulmonary metastases and should not imply absence of lung disease. Pulmonary metastases would be typical based on the TNM classification, the presence of extensive lympho-vascular invasion, lymph node involvement, and the magnitude of serum Tg.
The ATA pediatric thyroid cancer guidelines offer no standardized doses of RAI for children, but indicate that doses are adjusted by the ratio of their body size compared to that of an adult. 1 The patient was placed on suppressive levothyroxine and followed.
Fortunately, the TSH-stimulated Tg has declined from 228 to 2.3 ng/ml, indicating an excellent response. Serum Tg may continue to decline over 18 months in most cases. 30 The guideline suggests that continued observation is warranted. 1 Should the Tg increase, then repeat staging would be required to determine if there is recurrent disease in the neck or lungs.
Case two Two months later, a spot urine iodine was 591.8 µg/mL (normal range 26.0-705.0 µg/L). The patient was started on a low-iodine diet, the levothyroxine was discontinued and the serum TSH increased (92 mIU/L).
Due to the dsvPTC with extensive N1b disease, the patient was given 106.7 mCi 131 iodine. dxWBS was not performed. Unfortunately, three hours later, he had a single episode of emesis. The post-therapy scan (RxWBS) five days later showed no tracer uptake.
This case raises several questions for management.
• First, dsvPTC is not a rare lesion in children. It tends to invade the entire lobe or gland and presents with diffuse thyroid enlargement and not a thyroid nodule. [31] [32] [33] Suspicion should be raised in patients with a particularly firm gland, abnormal palpable cervical lymph nodes, or as in this case, the presence of micro-calcifications without a distinct nodule. The neck ultrasound did not reveal any suspicious lateral neck lymph nodes so the patient had a central LND.
• A thorough pre-operative staging with a neck US that examines all levels of the lateral neck (levels 2, 3, 4, and 5) as well as axial imaging with neck CT or MRI might have revealed extensive neck disease that would have prompted surgical re-exploration prior to the RAI therapy.
RAI is effective for treatment of microscopic pulmonary metastases and small residual neck disease but is not useful for treatment of large neck masses. 8, 34 • Prior to therapy the urine iodine was elevated to 591.8 µg/L, which is higher than the pre-RAI treatment target of <75 µg/L. 35 as is the Tg-Ab titer which should decline in patients without residual disease. 36 The undetectable Tg by LC-MS/MS suggests the patient may be free from disease 37, 38 in which case the Tg-Ab will continue to decline due to lack of thyroid antigens that maintain the immune stimulus. However, it takes an average of three years for the Tg-Ab to become negative in adults. 39 If the Tg by LC-MS/MS was obtained under TSH-stimulation then the patient is highly likely to be free from disease.
Case three Following surgery her serum Tg was 3 ng/ml (TSH = 1.98 uIU/ml and negative Tg antibody) but four months later the serum Tg increased to 8.4 ng/ml (TSH = 1.4 uIU/ml). Neck US identified a suspicious lesion in the thyroid bed that was removed and confirmed persistent FvPTC.
Subsequently, the serum Tg declined to 0.3 ng/ml.
This case raised several questions.
• Did the radiation exposure contribute or was this an 'incidental PTC'?
• What mutations do you expect to find in radiation associated PTC?
• Are there unique genetic associations between neuroblastoma and PTC? • Is there a role for pre-operative staging and CND for an 'incidental' lesion of 3 cm?
• What is an 'acceptable Tg' after surgery?
• What is a 'concerning' rise in serum Tg?
Thyroid cancer is a common second malignancy in the Childhood Cancer Survivor Study, with a standardized incidence ratio of 11. 40, 43 Most relevant to this discussion, PTC is five times more common as a second malignancy following radiation therapy for neuroblastoma when compared with radiation therapy for any other primary malignancy. 44 In a long-term follow-up study of 16 survivors of childhood neuroblastoma, 81% had thyroid hormone abnormalities, 56% had thyroid nodules and 12.5% had PTC. 45, 46 This suggests the possibility of shared genetic predisposition which was recently emphasized by publicaiton of heterozygous missense mutation in STK11 in both neuroblastoma and FvPTC implicating STK11 as a possible shared driver mutation. 47 In this particular case, a 3 cm lesion in a six-year-old yr child is concerning and would not ordinarily be considered an 'incidental', lesion irrespective of how it was discovered. Pre-operative staging should be performed to ensure surgical planning that would increase the likelihood of complete surgical resection.
The goal following total thyroidectomy is to achieve a TSH-suppressed serum Tg <1.0 ng/ml. In this case, the serum Tg was 3 ng/ml and increased to 8.4 ng/ml over four months, both of which suggested persistent disease that was later confirmed and removed. After the second surgery, the patient's serum Tg declined to 0. This case raised the following questions.
• Should a family history of PTC prompt additional evaluation in children?
• Should a thyroid ultrasound be performed in patients with AIT when there are no nodules or abnormal lymph nodes palpated?
PTC is a common endocrine tumor and many pedigrees have at least one relative with PTC. The risk of familial, non-medullary thyroid cancer increases when two first degree relatives have DTC, approaching a 96% likelihood of an inherited disorder when three or more first degree relatives have DTC. 48 However, even if PTC were limited to the mother, the probability of having children with PTC is 4.5-fold more common (OR, 12 This leaves open the possibility to perform ultrasound but it is not imperative.
RECOMMENDATION 4(D)
For patients with AIT, evaluation by an experienced thyroid ultrasonographer should be pursued in any patient with a suspicious thyroid examination (suspected nodule or significant gland asymmetry), especially if associated with palpable cervical lymphadenopathy. 12 Recommendation rating: B
In this particular patient, there were many factors that support the use of ultrasound: obesity limiting adequate examination, autoimmune thyroid disease, and a family history of PTC in a first degree relative.
Case five This case raised several different questions.
• What evaluations of the thyroid gland and neck are appropriate for PTC in a thyroglossal duct cyst?
• What is optimal treatment for PTC in a thyroglossal duct cyst?
• What should be done for a persistent low-level but detectable serum Tg?
There are few published series of PTC in thyroglossal duct remnants in adults 53, 54 and only one in children. 55 Thyroid cancer is found in 0.7-1.5%
of thyroglossal duct cysts in adults and 88.5% are PTC. In adults, 61.5%
of patients also have PTC in the thyroid gland, 30% show extension into soft tissue, and 88.2% have regional lymph node involvement. However, the lymph node involvement often follows a different pattern depending on the location of the thyroglossal duct remnant. Lesions near or above the thyroid cartilage are associated with metastasis to level 1 and 2 rather than the central compartment (level 6) or levels 2, 3, and 4 in the lateral neck and level 6, which are more typcial for intrathyroid PTC. 53 Carter, et al., recommended ultrasound examination of the thyroid gland and neck nodes, and total thyroidectomy only if there was invasion of the wall, aggressive histology, or ultrasound findings indicating disease in the gland. 54 In pediatric patients, coincidental PTC appears to occur less frequently than in adults. Pfeiffer, et al. studied 26 cases in children. 55 Although 7% of the population have thyroglossal duct remnants, cancer occured in only 1% of thyroglossal duct remnants. The vast majority (22/26 cases) were PTC. Although 50% had cervical lymph node metastases, none of 13 patients who had total thyroidectomy had PTC in the thyroid gland. For children, they recommended the Sistrunk procedure plus local LND, but TT only for evidence of disease in the thyroid.
In this case, initial surgery did not include the Sistrunk procedure, or dissection of the cervical nodes. Recurrence in the regional nodes appeared five years later, consistent with the data outlined above. There was no evidence for PTC in the gland, which is also consistent with the published series in children.
Following therapy, the patient has had a persistent but declining serum
Tg. This indicates persistent but low level disease that has been difficult to localize (See recommendations 23 A-E in Case One above). Continued surveillance in this situation is appropriate.
Case six This case raised the following questions.
• What is the incidence of PTC in hyperfunctioning nodules in children?
• Does PTC in a hyperfunctioning nodule have the same prognosis?
• What is the risk of malignancy in lesions with AUS?
• How effective are 'gene expression classifiers' in pediatric tumors?
• Is there a role for completion thyroidectomy on the remaining left side?
Autonomous nodules in children may be associated with somatic activating mutations within the genes encoding the TSH receptor or the Gsalpha subunit. 57 In adults, treatment options include 131 I ablation, surgical resection, or ethanol injection. Because of concerns of the mutagenic effect of low-activity radioiodine on the surrounding normal thyroid, and the fact that one third of patients have an incidentally discovered DTC, surgical resection is usually recommended for pediatric patients with autonomous nodules. 12 There are no data to indicate a different prognosis for children with PTC in autonomous nodules.
RECOMMENDATION 9
For pediatric patients with a suppressed TSH and a thyroid nodule, thyroid scintigraphy should be pursued. Increased uptake within the nodule is consistent with autonomous function. Surgical resection, most commonly lobectomy, is the recommended approach for most autonomous nodules in children and adolescents. Recommendation rating: A In adults, the risk of malignancy in indeterminate nodules ranges from ~5 to 15% in the AUS/ Follicular Lesion of Undetermined Significance (FLUS) category and 15 to 30% in the follicular neoplasm or suspicious for neoplasm group. 58 The limited data available suggest these indeterminate categories account for approximately 35% of pediatric FNA and that, in children, 28% of AUS/FLUS lesions and 58% of suspicious for follicular or
Hürthle cell neoplasm are malignant. 19, 59 In adults, molecular testing aids in the management of thyroid nodules with indeterminate cytology. 60 However, molecular studies have not been validated in pediatric patients, although mutational analysis has been used to examine thyroid nodules in limited numbers of children.
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Approximately 17% of pediatric FNAs have a mutation or rearrangement that correlates with malignancy in 100%. 19 However, the cytological classification for these tumors were AUS/FLUS, suspicious for follicular or Hürthle neoplasm, suspicious for malignancy, or malignant, all of which would require surgical removal regardless of the mutational analysis.
RECOMMENDATION 6
A positive mutational test appears highly likely to be associated with The patient was treated with 131 I (58.6 mCi) following two doses of recombinant TSH (0.9 mg each injection). At the time of therapy, the serum TSH was 458 µIU/mL and the serum Tg was 384 ng/ml.
Residual disease was noted seven months after the initial therapy with a right supraclavicular node and a conglomerate mass in the right paratracheal region. Due to progressive growth of this mass, he underwent a second surgery to remove the mass and 2/10 lymph nodes which were involved with PTC.
Fifteen months after the initial surgery he began treatment with the mitogen activated protein kinase (MEK) inhibitor (trametinib at a dose of 0.025 mg/kg).
This case raised the following questions:
• What is a working definition of iodine refractory disease in children?
• How do we best treat low-iodine avid disease?
• What is the role for dosimetry in patients with pulmonary metastases?
• Is there a role for empiric RAI?
• Is there a role for FDG-PET in children?
• Should additional surgery be performed to remove macroscopic neck disease prior to RAI for pulmonary metastases?
• At what point do we consider treatment with alternate therapies like tyrosine kinase inhibitors (TKIs) or MEK inhibitors?
The ATA pediatric thyroid cancer guidelines suggest that treatment of residual disease should be based on multiple factors and individualized to the patient's age, risk stratification, and history of prior treatment and response to treatment.
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In adults, iodine refractory disease as adapted from Dadu and Cabanillas, 2012 62 is defined as follows.
• Disease does not take up RAI at known sites of metastatic disease.
• Disease that grows despite 131 I and confirmed uptake.
• Disease that grows over a 1 year period after 131 I.
• The patient has received a cumulative 131 I>600 mCi and has persistent disease.
However, iodine refractory disease has not been defined for children. It is useful to remember that disease-specific mortality for DTC in children is less than 3% and long-term survival is >97%. 63 For adult patients with iodine refractory disease, there is an increasing number of molecular targeted therapies. The agents target protein tyrosine kinase dependent pathways and are collectively referred to as multi-kinase inhibitors (TKIs). 64 TKIs have been studied in adults with advanced PTC and FTC, medullary thyroid cancer (MTC) and anaplastic thyroid caricinoma. 64 For adults with an increased risk of disease-specific mortality, the benefit of extending PFS is significant. 1 Recommendation rating: C One exciting area is redifferentiation therapy, which is designed to increase expression of the sodium-iodine symporter (NIS). Retinoic acid was initially tried but found to be ineffective. 69, 70 More recently, the With the exception of vandetinib for treatment of advanced MTC, none of these agents have been examined in the pediatric population for the treatment of progressive, non-RAI responsive disease. All of these agents have significant toxicities and even in adults with progressive, RAI-refratory disease, none of these agents improves overall survival. 64 National clinical trials are needed to determine which pediatric patients would benefit from systemic therapy as well as the best strategy for their clinical use.
RECOMMENDATION 31
Most children with asymptomatic and non-progressive 131 I-refractory disease can be safely monitored while continuing TSH suppression. Systemic treatment for advanced thyroid cancer in children remains unstudied and at this time should be considered the purview of specialized centers for the treatment of children with thyroid cancer. 1 Recommendation rating: C The 18FDG-PET/CT scan is increasingly used in the evaluation of adults with persistent non iodine-avid thyroid cancer [80] [81] [82] and appears to offer prognostic information that might change clinical management. 83 However, there are limited data regarding the use of 18FDG-PET/CT in children, except for a case report, isolated pediatric subjects embedded within adult studies, and unpublished observations. These reports suggest low sensitivity of 18FDG-PET/CT to identify disease in children that cannot be identified with US and cross-sectional imaging (Personal communication, SGW). Whether or not the 18F-FDG PET has similar prognostic value or will change disease management in children with thyroid cancer remains to be determined.
RECOMMENDATION 26(A)
For the child with a detectable TSH-suppressed Tg but a negative ultrasound and dxWBS, contrast-enhanced cross sectional imaging of the neck and chest should be considered once iodine excess has been eliminated as a cause of a false negative dxWBS. Recommendation rating: B
RECOMMENDATION 26(B)
The utility of 18FDG-PET/CT is poorly studied in pediatric DTC and 18FDG-PET/CT cannot be routinely recommended in the care of children who have persistent evidence of DTC on follow-up. After his second RAI therapy, the basal Tg was detectable but lower (1.6 and 3.5 ng/ml).
This last case raised several unique questions.
• Why did imaging fail to show disease with a stimulated serum Tg of 79.6 ng/ml?
• Is there a role for 'empiric' RAI therapy and if so, at what point?
• How is it best to follow and or treat, now that basal Tg is low but It is difficult to determine why all imaging modalities failed to identify disease with a serum Tg of 79.6 ng/ml. Highly sensitive immunometric assays for Tg are more sensitive for detecting disease in adults than dxWBS. 29 However, in one pediatric study, ultrasound and dxWBS equally identified lymph node metastases in the majority of patients (35/45).
However, in six patients, lymph node metastases were found only with a post-treatment WBS. 84 Previous studies of children with DTC have focused on the dxWBS as the 'gold-standard' for disease detection, and there are few data regarding the interpretation of Tg levels in children with DTC. Children with PTC who have residual/recurrent disease are most likely to have cervical lymph node disease. US, in conjunction with serum Tg, has proven highly effective in identifying and localizing regional nodal metastases in both adults and children with PTC and may even be more sensitive than a TSHstimulated Tg to identify disease. 85 (Recommendation 23 A-E in case one)
As in the previous case, there are few data regarding the use of 18FDG-PET/CT in children with DTC. 86 US ENDOCRINOLOGY 
